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SOME PINEAPPLE PROBLEMS. 
ith ARTICLE. « THE SCOPE CF THIS WORK. 


By Heniey C. Henricksen. 


THE PRACTICAL PROBLEMS. = In pineapple growing these are how to produce (1) a | 
large per cent of ae that will fruit at an age of 12 to 18 months; (2) large 
size fruit; (3) fruit of good quality free from blemishes; (4) a large number of 
slips and suckers; (5) slips and suckers that are potentially capable of repro-- 
ducing the above mentioned qualities. | 

In the solution of these eroblene many factors are involved. Some of them 
are not readily controlable under field conditions while others may be. The soil 
factors ere basic. They were discussed in the preceding ten articles a strictly 
eee it is arrears to avoid most of the plant problems by applying the recom- 
nendations there given. Yet without somo. knowledge of what takes place in tise 
plant, remedies cannot be intelligently applied. For that reason the iso thea. 
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‘ pone were continued and the results obtained 1 11 be described in the followi n 
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wooMe Ort he outward indications of whet “not a plant is functioning 
normally were Reecieons They are: number, siz6, spininess and color of leaf; size 
of stalk; root pa eae size of fruit/stem and fruit; time of fruiting; number and 
size of slips. An attompt has beon made in the course of this investigation to 
explain the differences found in the measurements mentioned by means of another sot 
of msasuroemonts, as follows: Moisture in tissue; reaction of sap oxpressed in pH; 
carbohydrate content and distribution; protcins; enzymes; content of inorganic 
mattor. 

ent and tomporature factors were not studied exhaustively because of a lack 
of facilities for doing that kind of work; also because Sione ance has showm that 
it is impracticable to control these factors under field conditions in Porto Rico. 
Plantors are well aware that growth and fruit maturing proceeds slowcr during nak 
winter months than in tho summer. That is presumably due, principally, to the low- 
er tomperaturo provailing in pentein: This would seem to be the case judging from 
the behaviour of plants growing in “ee nomieeln districts compared with those grow- 
ing on the costal plains. It is especially noteworthy that fruit maturing My much 
slower in the mountains hith on the costal plains, rogardless of the season and the 
only Peas ble reason for it seems to be the lower temperature. Also on the costal 


poco plants grow slower and fruit matures slower during the noe months than in 
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summer and that is re Riveey abe sc i the rainfall is hoavy. Obviously, it would be 
difficult to raiso the temperature in the field and Sohn ily there is very little 
reason for doing it, for the loss caused by low temperature is not great. 

Regarding light, the problem is how to subdue it rather than to *eieaae it. 
she pineapple plant thrives best in partial shade as planters in Florida learned by 
growing it under slatted sheds. That is not practicable in Porto Rico. Live shade 
has been tried but it has not plaid to be practicavle. | 
GROWIH AND DEVELOPMENT OF THE PLANT. ~ The slip, swcker or crown iis an entire plant 
in miniature. It consists of a art al stem, which will be termod "stalk" in these 
articles, iron which the leaves are arranged in a whorl, the base of ene overlapping 
that of another. As the stem enlarges new leaves are formed from the center of the 
appex until at 5 certain stage the fruit-stem is formed instead of leaves. The 
flowerhead on the apex of that stem is formed simultancously with it and ps the ster 
elongates the flowerhead also expands. The growth at this stage is very rapid and 
with the elongation of the stem the tlowathenn is soon carried well above the centri l 
leaves after which the growth is confined to fruit formation and towards maturity tc 


slip formation as well. 
The materials from which the fruit and slips are formed are products manufac- 
tured in the leaves and it may be helpful to compare the leaf with a factory in 


which the individual cells are manufacturing units. Each cell contains minute cells, 


called plastids, which are filled with chlorophyll, the green coloring matter of the 


leaf. These correspond to the cylinders of the engine that drives the machinery in 
the factory. They are being oiled and constantly repaired, so to speak, by the man- 
ufactured products together with the inorganic matter brought up from the soil. The 
carbon dioxid absorbed by the cell, in gaseous form, from the surrounding atmo- 
sphere, corresponds to the gasoline and the sunlight to the electric spark of the 
gasoline engine. In the engine the spark induces the change from liquid gasoline 

to a gaseous form. In the plant the light energy, acting upon the chlorophyll, re- 
sults in the format ion of sugar from the carbon, in the carbon dioxid, which com- 
bines with hydrogen and oxygen absorbed from the soil in tho form of water. The 
process, which is called photosynthesis, is brought about by processes which it is 
difficult to follow with the technique that has so far reen developed. Products, 
called enzymes, seem to be involved anc a measure of these is helpful in explaining 
why certain reactions do or do not take place. 

In the mechanical factory the enorgy produced by the explosion of the gasoline 
gerves to rotate an axle from which the power is transferred to the various working 
units, step by step, by means of gears and pulleys. In the plant the products are 
likewise transferred to other parts, step by step. “The first product is sugar,, 
which is soluble in the cell sap. But as experience teaches, there is a limit to 
the amount of sugar that can bo dissolved in a given amount of water... Therefore, 


if the sugar manufactured in the colls remained there, or in thc sap surrounding 
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the cells, the solution would soon be so concentrated that further action would aut¢ 
matically cease. It is conceivable that a plant might be so constructed as to allow 
a transference of sugar, from the place of origin, as fast as mado and that scoms 
actually to be the caso with some plants, but most plants aro not so constructed. 

The first step is a chango of sugar into starch which is insoluble in tho coll sap. 
This change, taking place as it docs in the normal loaf, allows for continued abtivic 
ty of the chloroplasts. If; however, tho starch formation is impedcd, as it is in 
loaves under certain abnormal conditions, the sugar solution may bocomo too satu- 


rated, resulting in a stoppage of the machinery. 


Starch, boing insolublo, cannot move as such, thercforo it is changed into sugar 
and as & sugar solution it is transfcrred to placos where it is necded for tissuo 
building. What is not needed for that purpose goes to the stalk where it is again 
changed into starch. This takes place, in the plant, principally at night when pho- 
tosynthesis, that is suger formation, stops. As in a leaf where the change of sugar 
to starch is impeded so also it is conceivable that the change from starch to sugar 
may be delayed or stopped. When that happens a congestion will naturally take place 
and the machinery stops. | 

The changes from ieee to starch or vice versa may be brought about by enzymes 
in the laboratory, and as these enzymes are present in the plant it is reasonable to 
suppose that they play a similar role there. Therefore when anything happens to a 
plant by which the formation of one or more of the necessary enzymes is impeded or 
its action is suppressed the balance will be upset amd perhaps the usual functions 
will entirely cease. 

The starch sisbed in the stalk is the principal source of the material errerine 
into the fruit. That is proved by the following example, which is familiar to all 
pineapple prowers, A sucker that is planted after it has attained the size of an 
average PeAsive plant will bloom and fruit shortly aftor. Tho fruit will, however, 
be much below normal size regardless of how well the plant may bo fortilized. This 
shows that the leaves are not capable of manufacturing sugar as fast as it is re- 


quired by the fruit. Hence the necessity of a large plant-stalk. 


FRUIT FORMATION. si As fruit formation is the ultimate object of pineapple growing, 
and as the price of fruit is governed, to a large extent, by the time of the year it 
can be marketed, the importance of any knowledge that will help to comtrol fruit for- 
mation is self-evident. The very fact that a large sucker will fruit shortly after 
planting, as just mentioned, shows that the governing factor is not what is usually 
termed maturity. Or if that definition is to be retained it must be based upon an 
interpretation entirely separate from time. Such a definition is possible in view 
of the results obtained in this investigation. 


CAUSES OF DIFFERENCES OBSERVED. - Two plants growing almost side by side, may show 
differences that cannot bo attributed to soil conditions. In such cases it is usual 
to ascribe the differences to qualities that are said to be inherent in the 
plants. That factor will not be in$luded in these orticles for very little data is 

at hand from which conclusions can be drawn. In the experiments conducted all pos- 

sible preBautions wore taken to guard against the inheritance factor entering in to 

the extent of interforing scrious’*y with tho results; and as the results are, in all. 
cases, based upon large numbers cy plants it does not actually interfere. Therefor., 
the differences observed can be «scribed to the soil and its content, and an attemnt 
will be made, in these articles,” to do so. 
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